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PURPOSE: To provide the image forming device which suppresses the generation of 
unequal images by suppressing the vibration of a body to be electrified and can 
suppress electrifying noises to a lower level even if the frequency of the AC 
voltage impressed to a conductive member is set high. 

CONSTITUTION: This image forming device has a contact electrifying device for 
electrifying the surface of a photosensitive drum (image carrying member) 3 to 
a prescribed potential by pressieg-the electrityiiiy-reHecj[electrifying 
member) 4 to the surface of([he photosensitive drum 3 lirjd impressing the 
voltage to the electrifying rolfer- ^ A mombor 5 i n oo mrTton use as the 
revolving shaft of the above-mentioned photosensitive drum 3 is included into 
the photosensitive drum 3. The weight and rigidity of the photosensitive drum 
3 are enhanced by the member 5 included in the photosensitive drum 3 and, 
therefore, the natural frequency of the photosensitive drum 3 is enhanced and 
the re sonance thereof is suppressed. T he electrifying noises are suppressed to 
the lower level even if the frequency of the AC voltage impressed to the~ 
~BtecmiWig roller 4 is set nign. T he weight ana ngidity or tne ~ 
'photosensitive drum 3 are enhanced and, therefore, tj ^unequal revolution of 
r the photosensitive drum 3 is suppressed, the uneauaLimaqes.areeli 
the image quality is improved. " 
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♦NOTICES* 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** snows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to image formation equipment equipped with the contact electrification equipment 
which electrifies a charged-body-ed front face in predetermined potential by making the conductive member which impressed 
voltage contact a charged-body-ed front face. 
[0002] 

[Description of the Prior Art] As electrification equipment used for image formation equipments, such as electrophotography 
equipment, generally corona discharge equipment uses from the former, and it is ********. 

[0003] However, recently, since low voltage-ization of a power supply can be attained and it has the advantages, like generating 
of ozone is a minute amount very much further, the contact electrification equipment using the conductive member of a roller 
type or a blade type is being adopted. 

[0004] Drawing 6 is the outline block diagram showing an example of the contact electrification equipment using the 
electrification roller which is roller type conductive member. In drawing 6 , 103 is a photoconductor drum which is the charged 
body-ed, and the rotation drive of this is carried out with a predetermined peripheral velocity (process speed) in the direction of 
illustration arrow B. This photoconductor drum 103 consists of base 103 a which consists of aluminum, and organic 
photosensitive-layer 103b formed in the periphery side of this base 103a. Moreover, in drawing 6 , 104 is an electrification roller 
as contact electrification equipment which carries out follower rotation in contact with the front face of a photoconductor drum 
103, and 130 is a high voltage power supply for impressing voltage to the electrification roller 104. 

[0005] By the way, the above-mentioned electrification roller 104 covers and consists of conductive elastic layer 104b, such as 
polyurethane rubber of carbon content of the periphery side of conductive rodding 104a, such as iron and SUS, and the pressure 
welding of this electrification roller 104 is carried out to the front face of a photoconductor drum 103 in the non-illustrated 
spring member in the longitudinal direction both ends of conductive rodding 104a. 

[0006] It **, the oscillating voltage which superimposed the alternating voltage in which only direct current voltage has the 
voltage between peaks more than the double precision of the electrification starting potential of photoconductor drum 103 front 
face at the time of impression is impressed to the electrification roller 104 by the high voltage power supply 130 at direct current 
voltage, and the front face of a photoconductor drum 103 is charged in predetermined potential with this electrification roller 
104. 

[0007] In addition, as shown in drawing 7 , the flange 106 which serves as a gearing has pressed fit or pasted the both sides of a 
photoconductor drum 103, and the photoconductor drum 103 is supported free [ rotation ] with the shaft 108 inserted in these 
.flanges 106 from the container 107 side. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in contact electrification equipment as shown in the above-mentioned 
conventional example, although the frequency of the alternating voltage which impresses the front face of a photoconductor 
drum 103 to the electrification roller 104 as the peripheral velocity of a photoconductor drum 103 becomes large, in order to be 
charged uniformly must be raised, when frequency exceeds about 200Hz, there is a problem that the so-called electrification 
sound which originates in vibration of a photoconductor drum 103 and the electrification roller 104, and is generated will 
become large. The phenomenon in which this electrification sound became large became clear [ being generated by the following 
mechanisms ]. 

[0009] Namely, if alternating voltage is impressed to the electrification roller 104, the attraction by the electrostatic force will act 
between a photoconductor drum 103 and the electrification roller 104. The force in which mutual pays well in the portion of the 
maximum of alternating voltage and the portion of the minimum value becomes large. It is drawn to a photoconductor drum 103, 
the electrification roller 104 carrying out elastic deformation which produces the greatest bending in a center section. Moreover, 
in the portion of the median of alternating voltage, the force in which mutual pays well becomes small and makes a 
photoconductor drum 103 and the electrification roller 104 the method of a detached building by the recuperability of the elastic 
deformation of the electrification roller 104. For this reason, a photoconductor drum 103 and the electrification roller 104 will 
vibrate each other on the frequency of the double precision of the impressed alternating voltage. 

[0010] Furthermore, although they rotate rubbing a photoconductor drum 103 and each other's electrification roller 104 mutually 
Attraction acts by the aforementioned electrostatic force and the force in which mutual pays well in the portion of the maximum 
of alternating voltage and the portion of the minimum value becomes large. In case it is drawn to a photoconductor drum 103, the 
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electrification roller 104 carrying out elastic deformation In case the force in which brakes are applied to a mutual rotation and 
mutual pays well in the portion of the median of alternating voltage becomes small and a photoconductor drum 103 and the 
electrification roller 104 consider as the method of a detached building by the recuperability of the elastic deformation of the 
electrification roller 104, the brake to a mutual rotation is eased. For this reason, vibration by the stick slip is also produced like 
when grinding the wet glass front face against a finger ]. And this vibration as well as the above is produced on the frequency of 
the double precision of the impressed alternating voltage. 

[001 1] Although electrification sound originates in the above vibration and is generated, if there is this when the frequency of 
alternating voltage is 300Hz since it arises on the basis of the frequency of the double precision of the impressed alternating 
voltage for example, the electrification sound of 600Hz is observed. In addition, the harmonic content of the integral multiple, 
and the frequency impressed rarely and the harmonic content of an integral multiple of alternating voltage may also be observed. 
[0012] Furthermore, since it is emitted as a direct sound from the contact section of a photoconductor drum 103 and the 
electrification roller 104, and also vibration of a photoconductor drum 103 is transmitted in the shaft 108 which supports the 
ends of a photoconductor drum 103, gets across to a process cartridge or image formation equipment and is changed into sound 
there, this electrification sound may be generated. And vibration of a photoconductor drum 103 causes generating of picture 
nonuniformity. 

[0013] this invention was made in view of the above-mentioned problem, and even if it sets up highly the frequency of the 
alternating voltage impressed to conductive member, the place made into the purpose is to offer the image formation equipment 
which can stop electrification sound low, while it suppresses vibration of the charged body-ed and suppresses generating of 
picture nonuniformity. 
[0014] 

[Means for Solving the Problem] That the above-mentioned purpose should be attained, this invention makes conductive 
member contact the front face of the charged body-ed, and is characterized by making the charged body-ed connote the member 
which serves as the axis of rotation of the aforementioned charged body-ed in image formation equipment equipped with the 
contact electrification equipment which electrifies the front face of the charged body-ed in predetermined potential by impressing 
voltage to this conductive member. 
[0015] 

[Function] According to this invention, the endocyst of the member possessing the axis of rotation of the charged body-ed is 
carried out to the charged body-ed, both are unified, since the weight and rigidity are raised by this, the resonant frequency of 
this charged body-ed is raised by it, and, as for the charged body-ed, the resonance is suppressed. And in order that the member 
by which an endocyst is carried out to the charged body-ed may serve as the axis of rotation of the charged body-ed, vibration by 
which the charged body-ed was suppressed declines further in an axis-of-rotation portion, and vibration stops being able to get 
across to a process cartridge or image formation equipment easily. Therefore, even if it sets up highly the frequency of the 
alternating voltage impressed to conductive member, electrification sound can be stopped low. 

[0016] Moreover, as a result of raising the weight of the charged body-ed, and rigidity as mentioned above, the rotation 
nonuniformity of this charged body-ed is suppressed, picture nonuniformity is canceled, and improvement in quality of image is 
achieved. 
[0017] 

[Example] The example of this invention is explained based on an accompanying drawing below. 

[0018] Drawing of longitudinal section of the image formation equipment which the outline block diagram and drawing 2 which 
show the contact electrification equipment of the image formation equipment which drawing 1 requires for this invention require 
for the cross section of a photoconductor drum, and drawing 3 requires for this invention, and drawing 4 are the cross sections of 
a process cartridge. 

[0019] First, if the outline composition of image formation equipment is explained based on drawing 3 , in this image formation 
equipment, from the scanner unit 1 containing laser and a polygon mirror amendment lens system, the scanning output of the 
laser beam modulated according to the picture signal is carried out, it will reflect by the clinch mirror 2 and this laser beam will 
be irradiated on the photoconductor drum 3 which is the charged body-ed. And a photoconductor drum 3 is uniformly charged 
with the electrification roller 4 which is conductive member, and an electrostatic latent image is formed of irradiation of a laser 
beam on the front face. This electrostatic latent image is developed as a toner image, and the toner 24 in a developer 15 develops 
it. ' 

[0020] On the other hand, the record material 7 contained in cassette 7a is supplied even to the resist roller r with the feed roller 
p synchronizing with the latent-image formation by the photoconductor drum 3. And this record material 7 is conveyed by the 
imprint electrification machine 16 which consists of a corona discharge machine with the resist roller r synchronizing with the 
nose of cam of the latent image formed on the photoconductor drum 3, and the aforementioned toner image is imprinted by the 
record material 7 with this imprint electrification vessel 16. After the record material 7 which had the toner image imprinted is 
conveyed along with the conveyance guide g and a fixing assembly 8 carries out permanent fixing of the toner image, it is 
discharged by the last out of equipment. In addition, the toner which remains on a photoconductor drum 3 is removed by the 
cleaning machine 9. 

[0021] Drawing 4 is the cross section of the process cartridge K which bundles up the aforementioned photoconductor drum 3 
which are the main image formation meanses, the electrification roller 4, a developer 15, the cleaning machine 9, and covering 
10, and is unit-ized. Each image formation means is attached with the predetermined mutual arrangement relation within the 
process cartridge K, and insertion wearing of this process cartridge K is carried out in a predetermined way to the predetermined 
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section in the main part of image formation equipment, and it is conversely extracted out of the main part of image formation 
equipment. In addition, covering 10 has shading and the dust antisticking function to a photoconductor drum 3 at the time of 
removing the process cartridge K from the main part of equipment. 

[0022] By the way, although the detail of the aforementioned photoconductor drum 3 and the electrification roller 4 is shown in 
drawing 1 , like illustration, a photoconductor drum 3 consists of base 3 a which consists of aluminum with a thickness of 1mm, 
and organic photosensitive-layer 3b formed in the periphery side of this base 3 a, the outer diameter is 30mm and a rotation drive 
is carried out with a predetermined peripheral velocity (process speed) in the direction of illustration arrow A. 
[0023] Moreover, the electrification roller 4 consists of conductive rodding 4a which consists of SUS, and conductive elastic 
layer 4b formed in the periphery side of this rodding 4a, and conductive elastic layer 4b consists of the polyurethane rubber of 
carbon content. The outer diameter of this electrification roller 4 is 12mm, in the longitudinal direction both ends of conductive 
rodding 4a, the pressure welding of this electrification roller 4 is carried out to the front face of the aforementioned 
photoconductor drum 3 by the non-illustrated spring member, and it carries out follower rotation according to rotation of a 
photoconductor drum 3 by it. 

[0024] If it ** and predetermined voltage is impressed to the electrification roller 4 by the high voltage power supply 30, the 
front face of a photoconductor drum 3 will be charged in predetermined potential with this electrification roller 4. In addition, as 
voltage impressed to the electrification roller 4, the oscillating voltage which superimposed alternating voltage on direct current 
voltage is desirable. A voltage value is the voltage which changes periodically with time, and although it may be desirable to 
have the voltage between peaks more than the double precision of the electrification starting potential of photoconductor drum 
alternating voltage / direct current voltage ] at time of impression 3 front face as for the oscillating voltage said here and not 
only a sine wave but a square wave, a triangular wave, and a pulse wave are sufficient as it as the wave, its sine wave which does 
not contain a harmonic content from a viewpoint of reduction of electrification sound is desirable. 

[0025] By the way, as shown in drawing 2 , the endocyst of the metal rod 5 is carried out inside the photoconductor drum 3, and 
the amount of [ of this metal rod 5 ] center section consists of [ 5a ] this examples for the inscribed section which has the outer 
diameter of the diameter of said from which coaxiality is obtained on the bore criteria of a photoconductor drum 3 in it. In 
addition, as the quality of the material of this metal rod 5, non-magnetic material with which big specific gravity, such as brass 
and SUS material, is adopted, and the inscribed section 5a touches by adhesion or pressing fit by several 10-micrometer fit to the 
inside of a photoconductor drum 3. 

[0026] Moreover, this metal rod 5 has in one axis-of-rotation section 5b which constitutes the axis of rotation of a 
photoconductor drum 3, and coaxiality is obtained also for this axis-of-rotation section 5b to the bore of a photoconductor drum 
3. In addition, inscribed section 5 a of the metal rod 5 may be located at the center of a photoconductor drum 3, and may be 
shorter than electrification width of face. 

[0027] The flange 6 which served as the gearing for giving the rotational-motion force to a photoconductor drum 3 is inserted in 
axis-of-rotation section 5b of the metal rod 5, and this flange 6 is pasted up or pressed fit in a photoconductor drum 3. And 
axis-of-rotation section 5b of the metal rod 5 is supported free [ rotation ] with a container 7 (refer to drawing 2 ). 
[0028] since the weight of this photoconductor drum 3 and rigidity become large and the resonant frequency is raised, when it ** 
and a photoconductor drum 3 connotes the metal rod 5 as mentioned above ~ the electrification sound at the time of 
electrification - main - a cause - oscillating transfer [ center section / electrification roller 4 / largest ] can be suppressed, and 
vibration of a photoconductor drum 3 can be suppressed Furthermore, since the metal rod 5 is equipped with axis-of-rotation 
section 5b which serves as the axis of rotation of a photoconductor drum 3, decrease suppressed vibration further, vibration stops 
being able to get across to a container 7 side easily, transfer of the vibration to the process cartridge K and the main part of 
image formation equipment is also suppressed, and even if it sets up highly the frequency of the voltage impressed to the 
electrification roller 4, it can stop electrification sound low. 

[0029] Moreover, by carrying out the endocyst of the metal rod 5 which equipped the photoconductor drum 3 with 
axis-of-rotation section 5 a, the rigidity as body of revolution of a photoconductor drum 3 is raised, the rotation nonuniformity of 
a photoconductor drum 3 is stopped by this, picture nonuniformity is canceled, and improvement in quality of image is achieved. 
[0030] Furthermore, since the quality of the material of the metal rod 5 by which the endocyst was carried out to the 
photoconductor drum 3 is a metal, it is advantageous in respect of recycling. 

[0031] Next, the 2nd example of this invention is explained based on drawing 5 . In addition, drawing 5 is the cross section of 
the photoconductor drum concerning the 2nd example. 

[0032] Also in this example, the fundamental composition about the electrification roller 4 as the photoconductor drum 3 and 

contact electrification equipment as the charged body-ed is the same as that of it of the 1st example of the above. 

[0033] It ** and the endocyst of the metal hollow pillar 8 which has the bore of this photoconductor drum 3 and the outer 

diameter of the diameter of said is carried out to the interior of a photoconductor drum 3 in this example. In addition, as the 

quality of the material of this metal hollow pillar 8, non-magnetic material with big specific gravity, such as brass and SUS 

material, is adopted. And the hollow pillar 8 touches by adhesion or pressing fit by several 10-micrometer fit to the inside of a 

photoconductor drum 3. Moreover, the position inscribed in photoconductor drum 3 inside of this hollow pillar 8 may be the 

center of a photoconductor drum 3, and the contact length may be shorter than electrification width of face. 

[0034] And metal shaft 8a used as the axis of rotation of a photoconductor drum 3 is inserted in the hollow pillar 8, and this sh aft 

8a is united with the hollow pil lar 8 by pressing fit or adhesion. In addition, any of magnetism and non-magnetic material are 

"surricient as the quality ot the material of Shaft 8a. " 

[0035] Moreover, the flange 6 which served as the gearing is inserted in the portion which extends from the both sides of the 



hollow pillar 8 of shaft 8a, and this flange 6 is pasted up or pressed fit in the ends of a photoconductor drum 3. And shaft 8a is 
supported by the container 7 free [ rotation ]. 

[0036] as mentioned above, the thing for which a photoconductor drum 3 connotes the metal hollow pillar 8 and shaft 8a ~ the 
electrification sound at the time of electrification - main — a cause - the oscillating transfer from electrification roller 4 largest 
center section can be suppressed, and vibration of a photoconductor drum 3 can be suppressed by this Furthermore, since shaft 
8a serves as the axis of rotation of a photoconductor drum 3, it decreases further, and vibration stops being able to get across to a 
container 7 side easily, consequently the vibration to a process cartridge or image formation equipment is also suppressed, and 
suppressed vibration can prevent generating of electrification sound. 

[0037] Moreover, the rigidity as body of revolution of a photoconductor drum 3 improves by carrying out the endocyst of what 
united the hollow pillar 8 and shaft 8a with the photoconductor drum 3. Consequently, the rotation nonuniformity of a 
photoconductor drum 3 is stopped, picture nonuniformity is canceled by this and improvement in quality of image is achieved. 
Furthermore, since the quality of the material of the hollow pillar 8 by which an endocyst is carried out to a photoconductor 
drum 3, and shaft 8a is a metal, it is advantageous in respect of recycling. 

[0038] In addition, although the field of recycling was thought as important and the metal was adopted in the 1st explained above 
and the 2nd example as the quality of the material of the member by which an endocyst is carried out, in the 1st example, it is 
good also considering the metal rod 5 as resin material. Moreover, in the 2nd example, even if it may use resin material for the 
hollow pillar 8 and shaft 8a or uses combining metal material and resin material, it is satisfactory. Moreover, you may use a 
metqhcod^or q r f;sin rod as-fihaft8a. usinp plaster etc. as the quality of the material of the hollow pillar 8. 



[Effect of the Invention] In image formation equipment equipped with the contact electrification equipment which electrifies the 
front face of the charged body-ed in predetermined potential by according to this invention making conductive member contact 
the front face of the charged body-ed, and impressing voltage to this conductive member as explained above Since the charged 
body-ed was made to connote the member which serves as the axis of rotation of the aforementioned charged body-ed, while 
suppressing vibration of the charged body-ed and suppressing generating of picture nonuniformity, even if it sets up highly the 
frequency of the alternating voltage impressed to conductive member, the effect that electrification sound can be stopped low is 
acquired. 



[Translation done.] 
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